Introduction
Biogeography is the study of the distribution of biodiversity over space and time, which describes general trends and location of populations and their attributes into a geographic context (Lomolino et al., 2006) . Although patterns of variation with respect to macroorganisms have been studied extensively, the links between microbial biogeography and the environmental factors (e.g. vegetation cover, latitude, climate, temperature, and animal abundance) that shape microbial communities are largely unexplored.
Some research studies support the idea that microbial communities differ in different places and the extent of this spatial variation is due to contemporary environmental factors and historical contingencies. This is the so-called Baas Becking hypothesis for microbial community distribution: "everything is everywhere, but, the environment selects" (de Wit & Bouvier, 2006; Martiny et al., 2006) . It implies that different contemporary environments maintain distinctive microbial assemblages but also implies that microorganisms have such enormous dispersal capabilities that they rapidly erase the effects of past evolutionary and ecological events. This is especially important for monitoring and better understanding the impact of global changes on the Antarctic terrestrial environment.
Our understanding of the spatial distribution patterns of microbial diversity is narrow because most studies are limited to local scales (for example, Chow et al., 2002; Hackl et al., 2004; Lamarche et al., 2007; Yergeau et al., 2010) . In this work we tested the Baas Becking hypothesis by analysing the bacterial community across a broad continental scale. Soils from two sites across the southern http://dx.doi.org/10. 4322/apa.2014.025 hemisphere were chosen and samples included from two continents, Antarctica (King George Island) and the Americas (Rio Grande do Sul, Brazil).
Material and Methods
Samples were collected from three distinct environments across a broad geographical scale and included a wellpreserved gallery forest and anthropogenic grassland under severe degradation in the Brazilian Pampa and soil samples from ice-free areas located in the northwest side of the Keller Peninsula at 1,300 m from the Brazilian Antarctic Base at King George Island, Antarctica (Table 1) .
Bacterial community composition was assessed by ARISA, a culture-independent technique for constructing bacterial community fingerprints based on the length heterogeneity of the intergenic transcribed spacer region of bacterial rRNA operons (Fisher & Triplett, 1999) . A set of 21 soil samples (Table 1) The amplification product fragments were then resolved on a 2% agarose gel. Size standards were also resolved in separate wells to estimate the size of each PCR product.
The Bray-Curtis similarity index was calculated to assess the degree of similarity among the samples and produce a similarity matrix. The resulting matrices with pairwise similarities were used to group samples that represented similar bacterial community composition. Hierarchical clustering was calculated by using complete linkage algorithm and the results were represented by a dendrogram with the x axis representing the full set of samples and the y axis defining a similarity level at which two samples were considered to have fused. All data analyses for the ARISA bands were conducted using the software PRIMER 6 version 6.1.9 (PRIMER-E Ltd, Luton, UK). The overall fraction of taxonomic unities shared between the microbiome detected in the Brazilian Pampa and the Antarctica was determined by assessing the presence/absence of specific ARISA bands.
Results
The first step in assessing habitat distributions for bacteria was to determine the degree of similarity among samples and group them based on the communities composition.
The dendrogram depicting this cluster analysis is shown in Figure 1a . Bacterial communities were more similar within the Brazilian Pampa and Antarctica sites and least similar between both environments. Nevertheless the samples presented a high overall variability clustering at low similarity even within the samples from the same geographical location. Cluster III made up of five samples collected from Antarctica was fused at 30% similarity while Cluster I made up of most of the samples from the Brazilian Pampa was fused at 25% similarity. This result indicates a large spatial variability even between samples from similar environments. On the other hand, the dendrogram also 
Discussion
Since microbial composition affects ecosystem processes (McGrady-Steed et al., 1997) , the motivation for understanding microbial biogeography extends beyond drawing and interpreting a map of microbial diversity. Even under similar environmental conditions, microbial communities from different environments might function differently. Therefore, a better understanding of microbial biogeography is essential to predict such effects (Martiny et al., 2006) .
In this study, ARISA profiles were assumed to be indicative of bacterial community composition, and differences in ARISA profiles were assumed to reflect variation in the composition of the respective bacterial communities. Although this technique lacks resolution and can bias the identification of potentially important groups across the environment, the data collected allowed us to map the co-occurrence of microbial groups within two distinct environments separated by more than 3,700 km These studies demonstrate that geographic location and environmental conditions exert strong selection pressure on species composition. However the Taxonomic units found in our work were not extant and ubiquitous; at least 40% of them were in fact present in the 21 samples tested.
Conclusions
Geographical patters in bacterial community structure were detected at broad-spectrum (between samples from different geographic locations) and specific-spectrum (within samples from different geographic locations), suggesting that microbial communities exhibit biogeographic patterns at different scales and that, at least, some taxonomic units have a wide distribution. These preliminary results support the idea that "everything is everywhere, but, the environment selects". Larger sampling and more powerful approaches would help to resolve the biases in studies involving molecular methods to determine the diversity of microorganisms and better understand the importance of the environmental and spatial factors in driving the composition of microbial communities.
